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CLAIMS 



[Claim(s)] 

[Claim 1] Zn: 3-8% (it is the same weight criteria and the following), Mg:0.5-3.0%, Cu:0.01-0.5% is contained. And 
Ti:O.0O5-O.30%, Mn: 0.05-0.7%, Cr:0.01-0.5%, Zr:0.05-0.30%, aluminum alloy which consists of the remainder 
aluminum and an impurity or more including one of V:0.01 - 0.15% of sorts The manufacture approach of the welding 
structural steel worker aluminum alloy elasticity material characterized by cooling to an after [ 0.5 - 24 hour heating 
maintenance ] room temperature at the temperature of 180-320 degrees C as softening processing after hot working 
using the usual production process. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the manufacture approach of the welding structural steel worker 

aluminum-Zn-Mg system alloy elasticity material excellent in cold-working nature. 

[0002] 

[Description of the Prior Art] The approach of there being JIS-7N01 alloy, and the annealing conditions of this alloy 
carrying out furnace cooling after heating to 415 degrees C, or cooling them in after [ 2 hour heating maintenance ] air 
at 410-430 degrees C, reheating at about 330 degrees C, and holding to this temperature as a typical welding structural 
steel worker aluminum-Zn-Mg alloy, for about 4 hours, and cooling to a room temperature is recommended. 
[0003] 

[Problem(s) to be Solved by the Invention] However, by a solute component's forming cooling conditions also as 
furnace cooling, and leaving a supersaturated solid solution in the room temperature after cooling, an age-hardening 
arises and the former reduces the cold-working nature of elasticity material. Moreover, complicatedness is 
accompanied by the latter in order to have to perform heat treatment twice. This invention improves these points. 
[0004] 

[Means for Solving the Problem] This invention contains Zn:3-8%, Mg:0.5-3.0%, and Cu:0.01-0.5%. And Ti:0.005- 
0.30%, Mn:0.05-0.7%, One or more of Cr:0.01-0.5%, Zr:0.05-0.30%, and V:0.01 - 0.15% of sorts are included. It is the 
manufacture approach of the welding structural steel worker aluminum alloy elasticity material characterized by 
cooling aluminum alloy which consists of the remainder aluminum and an impurity to an after [0.5-24 hour heating 
maintenance ] room temperature at the temperature of 180-320 degrees C as softening processing after hot working 
using the usual production process. 

[0005] By setting the softening processing after hot working as the above-mentioned range, by depositing an alloy 
content by one heat treatment, and reducing the amount of dissolution in a host phase, and making the deposit particle 
make it condensation big and rough, the deformation resistance between the colds is reduced and the age-hardening at 
the time of room temperature neglect is controlled in this invention. 
[0006] The reason for definition of an alloy presentation is as follows. 

Zn; Raise the reinforcement in a room temperature. When reinforcement high at T four or T6 material is not obtained at 
less than 3% but 8% is exceeded, stress corrosion cracking is made easy to generate. 

Mg: Raise the reinforcement in a room temperature. At less than 0.5%, if high reinforcement is not obtained by T four 
or T6 material but 3% is exceeded, hot-working nature will be degraded and it will become easy to generate stress 
corrosion cracking. 

[0007] Cu: Improve stress-corrosion-cracking nature. At less than 0.01%, even if there is little effectiveness and it 
exceeds 0.5%, the improvement effect is saturated and degrades weldability. 

Ti: Effectiveness is in detailed-izing of cast structure, and prevention of the ingot crack at the time of casting. At less 
than 0.005%, if it is ineffective and 0.30% is exceeded, a huge intermetallic compound crystallizes and is not desirable. 
Mn, Cr, Zr, V: These elements have effectiveness in grain refining. Big and rough-ization of crystal grain starts dry 
rough skin at the time of cold working of bending etc. Moreover, stress-corrosion-cracking-proof nature is improved. It 
forms a huge crystallization object at the time of DC casting generally used industrially and is not desirable, if there is 
little this effectiveness and it adds exceeding this, when adding under each lower limit 

[0008] Moreover, an impurity means Fe and Si in this case. The ingredient applied to softening processing of this 
invention is limited to an ingredient with hot working, such as hot rolling material and hot extrusion material. It is 
because, as for a reason, it is needed seen from a metal texture that elasticity material is in the condition of recovery or 
recrystallization and the ingredient of a hot-working riser has this organization. 

[0009] Softening processing of this invention aims the dissolution component in a host phase (mainly Zn, Mg) the 



shape of a particle at a deposit, condensation, and making it make it big and rough. A host phase is dissolution-ization- 
strengthened by the dissolution component as a deposit is inadequate, and the deformation resistance under cold 
working goes up. Moreover, when long-term storage is carried out in a room temperature, for example as an inventory, 
byaging deposit, proof stress and tensile strength rise and elongation falls. Furthermore, a deposit particle must be 
adjusted in the range of 0.01-10 micrometers by condensation and big and rough-ization in order to make deformation 
resistance small. For this reason, the heating maintenance conditions at the time of softening processing must be set to 
0.5-24h at the temperature of 180-320 degrees C. At less than 180 degrees C, if prolonged maintenance is not 
performed, a dissolution component cannot be deposited enough, and there is no merit economically. When the tensile 
strength immediately after softening is left in the room temperature after cooling even if it is low since it becomes 
inadequate the dissolution component which was supersaturated depositing even if it causes re-dissolution of an alloy 
content and cools byh in 30 degrees C /or less from this temperature when 320 degrees C is exceeded, since an age- 
hardening arises, tensile strength rises, the case where the holding time is less than 0.5h — an alloy content — a deposit - 
- and it cannot be made to make it condensation big and rough Moreover, holding exceeding 24h causes too much grain 
boundary deposit economically there are not only few merits, but, and ductility falls. 

[0010] A field exceeds 250 degrees C whenever [ stoving temperature ], and h of a cooling rate is desirable in 30 
degrees C /the case to 320 degrees C. If the part equivalent to the difference of the solid-solution limit of the alloy 
element in this temperature field and the solid-solution limit in a temperature field 250 degrees C or less has a quick 
cooling rate, it will be that it is supersaturated and will form the solid solution. This has a possibility of causing the age- 
hardening in a room temperature. Since a supersaturated part can be enough deposited if it cools to a temperature field 
250 degrees C or less byh in 30 degrees C /or less, it does not become a problem. Moreover, if it is from the heating 
retention temperature of 250 degrees C or less, it will not be based on a cooling rate and the age-hardening in a room 
temperature will not become a problem. 
[0011] 

[Example] Ingot making of the alloy shown in a table 1 was carried out to 30mm(thickness) x200mm(width) x200mm 
(merit), and homogenization of 460 degree-Cxl2h was performed. It hot-rolled from 450 degrees C, and this ingot was 
used as the plate with a thickness of 2mm. Annealing was performed using the conditions which showed this hot 
rolling plate in a table 2, and various kinds of assessment was performed. 

[0012] In a table 3, it is judging by considering that whose elongation the mechanical property immediately after 
softening processing is 250 or less MPa of tensile strength as a rule of thumb of cold-working nature, and is 20% or 
more as acceptance (O). Moreover, in order to investigate how a mechanical property changes with room temperature 
aging at the time of storage, the mechanical property of the ingredient left after softening processing on the 90th was 
investigated. What did not go up by 15 or more MPas as compared with the tensile strength immediately after softening 
was judged as acceptance (O). The reinforcement of Ushiro who processed the softened ingredient T6 was investigated 
supposing being used for the part for which reinforcement is needed as a welding structural steel worker. After holding 
460 degree-Cxlh of T6 conditions, water cooling of them was carried out, and they performed annealing of 120 degree- 
Cx24h. It judged by considering having 350 or more MPas as acceptance (O) with tensile strength. Next, testing of 
stress corrosion cracking of T6 material was performed. Mutual immersion was performed for 30 days into 3.5% of 
NaCl water solution, using and carrying out the 196MPa load of the 1 No. B test piece to JISH871 1 one by one. What 
the crack after test termination for 30 days did not generate was considered as acceptance (O). 
[0013] 
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Notes: wt%, ** aluminum, and an impurity [0014] 
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[0016] 

[Effect of the Invention] According to this invention, the welding structural steel worker alloy which the deformation 
resistance between the colds was reduced and controlled the age-hardening at the time of room temperature neglect by 
one heat treatment can be manufactured. 
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